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1 
This invention relates fo a method of impreg- 
nating cord and apparatus therefor and particu- 
larly fo a metho.d of impregnating cord with a 
colloidal dispersion, such as latex, and a pre- 
ferred apparatus th.erefor. 5 
Twisted cord, such as multiple strand cotton or 
rayon cord, is readily surface coated with a 
terial such as rubber ,ïoy passing if throuh a 
colloidal dispersion of the material. In many 
cases, however, it is desirable fo impregnate the 
cord as well as coat if with the colloidal mate- 
rial. The twisted cord resists such impregnation 
and usually only a surface layer is deposited. 
Several methods bave been proposed fo accom- 
plish impregnation with latex, such as the method 
set forth 'by litzert in U. S. Pats. Nos. 2,040,105 
and 2,077,492 in which cord immersed in latex is 
passed continuously bo.ut a series of vertical 
rollers disposed in a staggered line through the 
latex or the method taught by Whiffen in U. 
Pat. No. 1,745,285 in which the cord is flexed 
ai a plurality of points while mmersed in the 
latex. 
This invention is concerned vith impregnating 
dry cord with a colloidal dispersion by alter- 
nately .untwisting and twisting the cord while 
immersed in the dispersion. If is an object of this 
invention fo provide simple means for continu- 
ously accomplishing this impregnation, such 
means fo De of a construction not readfly sub- 
Ject fo mechanical failure and adapted to :be 
used with different sized cords with the change 
from one cord fo, another being qulckly and 
easfly accomplished. If is a further bject o 
this invention fo thoroughly impregnate the cord 
rather than fo merely superficially coat it with 
the suspension. 
A preferred method of impregnating cord and 
a preferred form of pparatus therefor is i]lus- 
trated in th.e accompanying drawings of which: 40 
Fig. 1 is a view in elevation, partly broken away - 
and in section, of apparatus adapted to impreg- 
nate cord in accordance with this invention; 
Fig. 2 is an enlarged view in elevation, partly 
broken away and in section, along line 
Fig. 1, showing the paired rotatable reciprocating 
rolls adapted to alternately untwist and twist 
cord passin therebetween; and 
Fig. 3 is a fra2-mentary view illustrating the 
change in condition of the cord upon passing 
setween the reciprocating rolls. 
In impregnating cord according o this inven- 
tion, .the alternate untwisting and twisting serves 
 twofold function. The untwisting ooeration 
mechanicaliy separates the strands and also sep- 55 
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2 
arates the individual threads in each strand al- 
loving the latex fo penetrate the cord. The 
twisting operation squeees the excess latex out 
of the cord and vhen the cord is again untwisted 
the cord strands are moved through the latex 
allowing the latex fo penetrate into the cord and 
effec complete impregnation. 
With reference fo a preferred method o effect- 
ing imprenation of cord according to this inven- 
tion, the preferred apparatus (Fig. 1) comprises a 
dipping tank  adapted fo hold a body of latex 
 L A olurality o cords 2, 2 are continuously 
introduced into the latex   by means of a cord 
feed mechanism  3 adapted fo alternately untwist 
and twist the cords thus introduced. The cords 
2, 2 are guided through the latex   and kept 
immersed therein by an idler roll 4 positioned in 
the ï0ody of the latex which maintains the reach 
of the cord under slight tension while traversing 
the bath from the cord feed mechanïsm . 
The impregnated cords are continuously removed 
from the bath by paired squeeze rolls  and 
which also remove excess latex from the cord 
passing therebetween. 
The cord feed mechanism  comprises a sup- 
port housing  mounted on a 0racket member 
 attached fo one end of the dipping tank 0. 
The housin.g  comprises four spaced upright 
members , 9, 2, and 2. Mounted between 
the inner pair of uprights 9 and 2 is a oair 
of squeeze rolls 22 and 2 having rubïoer follet 
surfaces 24 and 2 and secured to roll shafts 
and 2 ,ïoy means of pins 28 and 29. The roll 
shafts 2 and 2 are jo'urnaled in upright mem- 
bers , 9 and 2 and the gears 30 and 3' are 
loosely keyed thereto etween the outer pair of 
uprights  and 9, long keyways 9 and  ï0eing 
provided in the shafts to permit gears 3 and 
fo slide longitdinally thereo.n while rotating vith 
the shaft. Gears  and 3 which intermesh are 
actuated by drive gear 2 keyed fo drive shaf 
3 which is rotated .by a chain and sprocket drive 
3 from an external power source (not shown). 
Spiral compression springs  and 3 are mounted 
on the roll shafts 2 and 2 ï0etween squeeze 
rolls 22 and 2 and the upright 9. 
The roll shafts 2 and 2 extend through the 
upright member 2 in which they are journaled 
and cooperate with the reci!orocating means in- 
dicated generally by the numeral 3. The recip- 
rocating means  comprises a generally rectan- 
gular rocker arm 8 rotatïoly mounted af 
midpoint on a fulcrum pin 9 rigidly secured fo 
upright 2 by means o bracket 39@. The ends 
of the roll shafts 2 and 2 respectively sbut 



freely rotatable dolly wheels 40 and 1 which are 
mounted on pins 42 and 43 rigidly secured on the 
arm 38 midway between the central ïulcrum pin 
39 and the ends of the arm. oller wheels 44 
and 45 are journaled on each end of th,e arm 5 
38 so as to bear upon the periphery of a rotatble 
truncatd:.cylindrical, cam 45. which: presents  a 
slanting=face, to..therocker arm/.3$. The :am 
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ence to latex impregnation but it is applicable to 
impregnating cord and similar twisted multiple 
strand materials with any colloidal dispersion such 
as natural or synthetic rubber latex or other 
colloidal suspensions comprising rubber, latices 
of materials such as polyvinyl chloride, polyvinyl- 
-idene chloride,:polyvinyl .acetae or:. mixtures or 
.cpp0.1ymers. oï such materals and;'-similar ma- 

45 is keyed to shaft 47 which is journaled in terials, as well as suspensions of resins such as 
,upright member  . The shaft 47 is rotated by. 10 urea-formaldehyde, phenol-formaldehyde, mela- 

means of a gear train 48 actuated :by drive shaft 
33. 
The take-off rolls 15 and. 1Sa also.,preïerably 
comprise rubber covered squeeze rolls mountedon 
the opposite ends of the dipping--:.tnk,:«oErom. 15 
the cord feed mechanism 3. The rolls are ro- 
tated by a chain and sprocketdrive .52 .froman 
external power source (not shown) and are syn- 
chronized with the cord feed 
cord under uniform tension. In passing between 20 
,.the ,take-off rolls the impegnated-cord bas exce.ss 
 ..tatex _squeezed therefrom. In 0Peration, ,the 
/ tating.and reciprocating means, of the. c0rdf.ed 
mechanism are actuated.bF the. same.drive shaft 
.33. As the rolls are.rotated,.the.truncated.cYlin- 
.drical cam 4 also rotates causing,the rocker arm 
8 to rock about the.pil-9. The keywys 48 and 
 51Lin the roll shaft allow,the, shafs..to slide, back 
..and.loth through,thegears 30.and 31 andas the 
.spring 35 on one shaft 27 is .compressed by.the..in- 
:,ward.thrust:of one endofthe rocker.afin .38, .the 
/spring 5 on the:other shaft-5 pushes .the shaît 
 against the outwardly, moving, end of ._the_ arm. 
This results in.£he rolls moving axially .in ,opposi£e 
..directions to ,untwist cord passingbetween the 
: rolls. As the cam -revolves,. the_ aMal..motion Of 
..:£he zolls is reversed.and the cord.is twistedgain. 
iThis reciproca£ing, action .eff.ec.tiely seprates the 
..threads of .the cord.and resultsin,.cornplete, im- 
pregnation,s set .forth..hereilabove. 'The rubber 
 roll surfaces grip .the cords so:that:they, are rolled 
. by the reciprocating action., and the rubber sur- 
. faces .are deformable to..accommodate_ cords 0î 
various sizes. 
The idler r.oll 14 peferab_ly comprises a.rubber 
... covered roll otatably mounted horizonlly in the 
 tank ! 8 by bracket means (not shown). The idler 
 olI, 4.maintains the.cord in the latex, under 
 .tension and.is, rotated.by the movement f the 
. cord.throi!gh t2a latex, i.The roll | 4 is. pref2rably 
 proided with_Circumfer, ential grooves _fo prewent 
...transverse mi)tion of. the cord and'thus facilitate 
 ,untwisting .the cord. The -.degree of urtwistig 
and retwistingto which the cord 

mine resin and similar materia]s. 
Such colloidal, dispersions cannot readily pene-' 
trate tv;isted cords but bave a tendency fo deposit 
onhe.surlace.thereof and prevent further im- 
prgnation..By means of this invention, the 
individuaFtheads oï the multiple strand cord are 
mechanically separated to permit ready ingress 
o the dispersioninto the body of the cord. 
T..he apparatus ïor use in practising this inven- 
tion is relatively simple and comprises no delicate 
rnechanisra subJect .to..mechanical .ïailure..,A plu- 
rality..oLcods.may be simultaneouly impregnated 
tin =a.. continuous 0Peration. The cord is readfly. 
hreadedbetveenthe r,oll sothat a_change.from 
25 one tyPe 0ï cord to anoher is qicly and eaSily 
ac_complished. 
The..invention bas. been..described in consider- 
.abledtail .with reference to a preferred mCthd 
of treating cord with latex and apparaus there- 
 ,o- fo. but ït will be understood that the method is 
pplicable .t0 impregnating any twïsted multiple 
strandfiber article sUch as thread, tope, etc., Vith 
any clloidal, sspension and that variations and 
 modifications may. be eiïected.within"the sc0pe of 
 5 tle inention .as defimed in the appended .claires. 
 !/claire: 
ljIn an..apparatus  for _impr,egnatin- textile 
 cord. with ailiquid, in combination, a container 
for..said  liquid a pair òf counter-rotatirhg rolls 
40 disposed above ithe leel .of saidliquid, said r_olls 
co0perating with :each other to advance said cord 
therebetween,.a second pair. of counter-rotati_ng 
rolls disposed above said liquid level spaced apart 
,..ïrora the..iïrst said pair fo receive, said .cordand 
 ,fo. maintain a reach oï. said cord .under tension 
.. between said. Spàced pairs.0f rQlls, means 
. tating. saidr0lls; means diposed beneath the-sur- 
Iae..oï said !iqid_in.said container between said 
-spaced p/airs _of r011s .for maintaini.n.g an inter- 
50 mediate, p_ortion .óf .said adancing tensioned 
 reach of cord immersed in said.l!quid, and means 
.for..eciprocating the olls. of i.çhe first .said pir 
axially wRh esp.et.to each oher whfle said cord 
. ,is ,adancing. 

.be aried by varyinglthe extent. Of reciprocation. 5 ..2._n .an. apIaratus for impzegnatin.g. :textile 
of .the squeze rolls_ or by varying.the .length of : ..-c.ord with_ a-liquid,_in coinbiratin,. a_çontainer 
.thereach oicord betweeathe., corffïeedm¢cha- for said liquid, a pa of counter-rtag roHs 
nism 13 and.the. _idler..roll I.. -J e. number nf  disRosed, aboçe the .leel of. said .liqid, said zolls 
tes. the.. cord :.is thus .nntwis_ted and retwisted  cerating itk.each other _to adance, sid cord 
white in the.latexbath may be aried by,chaing. 60 th.er.ebetween,a.econdRair..of coterrotatg 
.the relative spe.ed of .rotation oLhe .squeeze..ro s . rolls,disposed.abo.ve.said.Hquid .leel spaced apart 
and of.the.cam.. Becausetheextent of necipro-  .fzom.the first, said pair to receive.aid cord .and 
 cation of the.,sqeze.rolls ..d.23.. is .the«same to maintain a .reach ï..said cord nnder, teion 
.in .th directions the .cord.will;.be.,inits. origal  .between.said spaced .pairs.f.rolls, mea for fo- 
condition of twist when it emerges fzom the 
and take-off rotls.] 5 and J6.. In£hecase oLtightly :. ,surface of, said ,liquid ,between  said.Rairs of 01 
twisted cord ..it will of.. coursebe.,necessry to  to<ainta at least a portn of said tensioned 
maintain the..cord, undeï .higher..tension anin reach of cord immrsed in said.;liqnid» and cam 
..the case of leoselytited'cord hsur.comple e :m for reciprocating.the.roHs of the. fitsaid 
.untwisting nd-prevent, kinMng.oLtle cord....t 0/pairaMa!]y.with.resp¢ct..to,each.other.whilesd 
is desizable  aintain.th¢ laexiotion while cord is advancg, 
pregnating. th¢,-.cord. sweep  away. the.. air ...3« :In «an apparatns. f0r.»ipregnatg textfle 
which is forced, out of 4he eordi the untisting c.ord.with a..liqd, in.combition, a confiner for 
and retwisti .operation. «::sid «l:iq.,.. a pair :.of .counteroatg r011s. dis- 
.' Te -.invention has beent.described" with reer-- :75..pose:adacent 
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the level of said liquid, said rolls cooperating with 
each other to advance said cord therebetween, a 
second pair of counter-rotating rolls disposed ad- 
jacent an opposite margin of said container 
spaced apart from the first said pair above said 5 
liquid level to receive said cord and to maintain 
a reach of said cord under tension between said 
spaced pairs of rolls, means for rotatlng said rolls, 
an idler roll disposed beneath the surface of said 
liquid in said container between said spaced pairs 10 
of rol]s for maintaining an intermediate portion 
of said advancing tensioned reach of cord im- 
mersed in said liquid, and cam means for recipro- 
cating the rolls of the first said pair axially with 
respect to each other whfle said cord is advanc- 15 
ing. 

lVIERRILL E. I-IANSEN. 
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